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In some embodiments, the apparatus includes a balloon
positioned within a cavity of the pacifier. The balloon is
configured to facilitate expulsion of the fluid from the cavity
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1
APPARATUS AND METHODS FOR ORAL
ADMINISTRATION OF FLUIDS AND
MEDICAL INSTRUMENTATION

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 14/062,736, filed Oct. 24, 2013, which is a continuation-
in-part application of International Application No. PCT/
US2013/037492 filed Apr. 19, 2013, which claims priority to
U.S. Provisional Application 61/636,401 filed Apr. 20, 2012,
U.S. Provisional Application 61/659,360 filed Jun. 13, 2012,
U.S. Provisional Application 61/709,053 filed Oct. 2, 2012,
and U.S. Provisional Application 61/802,141 filed Mar. 15,
2013. Each of the above-identified applications is hereby
incorporated by reference in its entirety.

BACKGROUND

1. Field of the Invention

Embodiments disclosed herein relate to apparatuses, sys-
tems, and methods for administering fluids and medical
devices. More particularly, the present disclosure describes
a pacifier apparatus and related systems and methods for the
oral delivery of fluids and medical instrumentation to pro-
mote health and well-being.

2. Description of the Related Art

Often when a neonate, infant, child, or any infirmed or
injured individual is a patient in a hospital, the individual
will receive multiple fluids and medications. The individual
may also be attached to one or more medical devices and
undergo one or more medical procedures during the hospital
stay. The entire experience can be stressful and overwhelm-
ing. Patients benefit from being soothed and comforted
while in the hospital.

Many parents and caregivers use pacifiers to relax and
soothe their young children and to help them sleep. The most
popular pacifier designs are rather simple devices formed of
a nipple and a mouth guard. Many young children find
comfort in a variety of settings by suckling on such pacifier
nipples. Currently, a pacifier in the mouth of a patient must
be removed before medications, fluids, or medical instru-
mentation can be administered orally.

SUMMARY

Circumcision, venipuncture, and diagnostic examinations
are just a few of the painful and traumatic procedures to
which newborns and infants are subjected. Several studies
have shown that the neurons that convey painful stimuli are
well developed in the newborn brain, and systemic stress
from a painful stimulus may negatively affect major body
systems. Accordingly, in recent years, the medical industry
has begun to seek methods and apparatuses for reducing the
pain experienced by infants during painful procedures. Stud-
ies have shown sucrose administration to be a safe and
effective means of reducing procedural pain in the newborn.
Other clinical research suggests that non-nutritive sucking in
conjunction with sucrose intake provides a synergistic anal-
gesic effect. Accordingly, medical centers are increasingly
developing protocols for orally administering a sucrose
serum to infants prior to performing painful medical proce-
dures. In many hospitals, these protocols involve dipping a
pacifier or a gloved practioner’s finger into a sucrose solu-
tion and inserting it into an infant’s mouth. Recently, more
advanced pacifiers have been developed for dispensing
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sucrose, such as those discussed by Crowe et al. U.S. Pat.
No. 5,772,685 and Stewart U.S. Pat. No. 8,118,773. How-
ever, there are many shortcomings associated with currently
available designs.

Many existing pacifiers require that the fluid be injected
into the device at the site where the procedure takes place.
These designs lack an understanding of one of the most
valuable and scarce resources in a healthcare facility—time.
Previous devices and methods also include complex devices
with multiple moving pieces and other advanced features.
Such devices tend not to be user friendly, disposable, or well
suited for one-time procedural use. Moreover, most current
devices are not suitable for neonates who have not yet
developed the ability to extract a fluid through sucking, due
to prematurity of intraoral musculature, ankyloglossia, or the
like.

Available devices also neglect the lifecycle of pre-proce-
dural, intra-procedural and post-procedural pain. Studies
have shown that the peak effects of sucrose are delayed for
two minutes upon administration and the analgesic response
to sucrose lasts nearly four minutes. Also, post-procedural
symptoms such as tachycardia, increased breathing, and pain
can be mitigated through additional ingestion of sucrose
after a procedure. Recent studies suggest that for optimal
analgesic effect to occur, a controlled dose of an analgesic
over a given period of time is superior to larger, uncontrolled
quantities of analgesic given in a shorter period of time.
Accordingly, a need exists for a device which can adjust for
procedural time by expressing a precise and targeted amount
of fluid during a short duration procedure, while also extend-
ing the expression time to provide post-procedural analgesic
effects during a longer procedure. However, such devices are
lacking in the market. There is still a gaping need for a fluid
dispensing/fluid administration apparatus that requires mini-
mal effort to prepare on the part of a health care practitioner
and can also provide an analgesic effect (or other comfort/
relief) throughout the length of a procedure and post-
procedure.

The market also lacks a device which can express, store,
and orally administer colostrum using, in part, a fluid
administration device specifically tailored for premature
infants and other neonates. Colostrum is known to contain
antibodies, growth factors, and anti-inflammatory agents
important for the development of a child’s immune system.
It is important for all infants, even those who have not yet
developed the ability to extract a fluid through sucking, to
receive their mother’s colostrum soon after birth.

Currently available fluid administration devices also fail
to sufficiently address the problems that exist in the outpa-
tient, home use, and commercial markets where issues
related to currently available devices have recently led to
recalls of major fever and pain relieving drugs. A need exists
for a fluid administration apparatus configured to expel a
precise and targeted dosage of fluid to an infant or other
individual. It would be particularly advantageous to have a
fluid administration apparatus capable of administering a
targeted dosage of a medicament to an infant or patient in a
soothing and familiar manner with a controlled flow rate. A
need also exists for a fluid administration apparatus that
allows infants to ingest a premeasured amount of medication
at their own natural rate of suckling.

Additionally, the market, especially the hospital market,
currently lacks a device that can be used as a soother, and
when necessary, can be used as a medical delivery platform
as well. It would be advantageous to have a soothing pacifier
that can receive multiple medical accessories and devices,
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such as, for example, for the oral delivery of catheters,
imaging scopes, intubation tubes, and/or transitional feeding
attachments.

As a result of these gaps in the market, a need exists for
an improved device capable of addressing one or more of the
above-mentioned needs.

Disclosed herein are various embodiments of a fluid
administration apparatus or pacifier, and related systems and
methods, which may fill one or more of the aforementioned
needs of the inpatient and outpatient markets. It is conceived
that embodiments of the present technology may be used to
administer any desired substance, including for example,
analgesics, probiotic cultures, vitamins, nutritive solutions,
colostrum, breast milk, antibiotics, anti-gas solutions, over-
the-counter medicaments, other liquid medicaments, and
other fluids. Some embodiments may additionally or alter-
natively be used as a medical platform used in the oral
delivery of medical instrumentation.

While various examples disclosed herein are directed to
neonates, infants, and/or children, this is merely done to
simplify the description. It should be understood that the
present embodiments are in no way limited to use within
those exemplified populations. All apparatuses, systems,
methods, and kits disclosed herein may also be used with
geriatric populations and children and/or adults who struggle
with oral-muscular activities, such as swallowing solid
foods, due to disability or incapacitation. Additionally,
embodiments disclosed herein may be utilized in a veteri-
nary setting.

Some embodiments of the disclosed apparatus and sys-
tem: are disposable, limit a receiving individual’s ingestion
of air, and/or provide a mechanism for expelling fluid into
the mouth of a receiving individual when the individual is
unwilling or unable to suck. Some embodiments of the
devices, systems, and kits disclosed herein are configured to
dispense fluid at any angle regardless of the position of the
fluid-receiving individual. Additionally or alternatively,
some embodiments provide a measurement of the amount of
fluid expelled from the fluid-administrating apparatus. In
some embodiments disclosed herein, the apparatus provides
a controlled flow rate upon actuation (e.g., squeezing by a
caregiver and/or sucking by a fluid-receiving individual) to
ensure adequate fluid administration, prevent unnatural flow,
and eliminate gag and choking responses.

It should be understood that the apparatuses, systems, and
methods of the present technology have several features, no
single one of which is solely responsible for the desirable
attributes described herein. Without limiting the scope, as
expressed by the claims that follow, the more prominent
features will be briefly disclosed here. After considering this
discussion, one will understand how the features of the
various embodiments provide several advantages over tra-
ditional pacifiers and current fluid administration devices.

Several embodiments of the present technology are
directed to a pacifier apparatus configured for administering
fluid. In one disclosed embodiment, the pacifier apparatus
includes, at least, a nipple base and a nipple. The nipple base
of some embodiments includes, for example, a proximal
face, a distal face, and a passage wall defining a passage
extending through the base, and the nipple extends proxi-
mally from the proximal face. The nipple of some embodi-
ments includes, for example, a nipple wall having a distal
end coupled to the nipple base and a nipple aperture at a
proximal tip. The nipple wall defines a cavity configured to
hold a fluid, and the nipple of various embodiments is
configured to expel the fluid through the nipple aperture in
response to the nipple being sucked.
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4

The pacifier apparatus of some embodiments also
includes a balloon. The balloon of some embodiments has,
for example, a body and a distal mouth coupled to the nipple
base, and the balloon of some embodiments is configured to
transition from at least a substantially undeployed state to a
substantially deployed state in response to the nipple being
sucked. In the deployed state of various embodiments, the
balloon body is configured to extend into the cavity and
substantially block the passage of air through the nipple
aperture, signal complete medicine intake, and eliminate
further fluid flow. In some embodiments of the apparatus, the
balloon, in the deployed state, has a size and shape relatively
comparable to the size and shape of the nipple. In such
embodiments, the balloon is configured to substantially line
an inner perimeter of the nipple wall when fully deployed.
Deployment of the balloon may facilitate expulsion of fluid
from the nipple cavity through the nipple aperture.

Some embodiments of the apparatus further include a
rigid member positioned at least partially within the passage
of the nipple base. The rigid member of some embodiments
is configured to provide a mechanism for securing the distal
mouth of the balloon relative to the nipple base, and in some
embodiments, the distal mouth of the balloon is affixed
around or within the rigid member.

The pacifier apparatus of some embodiments further
includes a pump. In various embodiments, the pump may be
configured as an alternate mechanism for expelling solution
from the device and/or for transitioning the balloon toward
the deployed state and for thereby expelling fluid from the
nipple aperture. In some embodiments, the pump is shaped,
for example, as a syringe having a syringe body and a
plunger. In some embodiments, the rigid member extends
from the pump and is configured for positioning within the
passage of the nipple base. The rigid member may be
integrally coupled to the pump, for example. In some such
embodiments, the apparatus further includes, for example, a
locking ring positioned around the distal mouth of the
balloon such that the distal mouth and the locking ring are
positioned between the rigid member and the passage wall,
securely coupling the distal mouth of the balloon, the
locking ring, the rigid member, and the nipple base together.
In some of these embodiments, at least a portion of the
locking ring is affixed within the nipple base. The rigid
member of some embodiments includes a coupling element,
for example, a ridge, a perforation, an indentation, or
threading for coupling the rigid member to the locking ring.
In one embodiment, the balloon mouth is positioned around
a proximal portion of the rigid member, and a distal portion
of the rigid member, which includes the coupling element,
is configured to couple directly to the locking ring. In
another embodiment, the rigid member is configured to
couple indirectly to the locking ring, with the distal mouth
of the balloon positioned between the coupling element of
the rigid member and the locking ring.

In some embodiments, the apparatus further includes a
pump base fixedly connected to a proximal end of the pump.
In some such embodiments, the rigid member extends
proximally from the pump base and is configured for posi-
tioning within the passage of the nipple base. In such
embodiments, at least a proximal portion of the rigid mem-
ber is configured to securely engage the distal mouth of the
balloon and be positioned within the passage of the nipple
base, and a distal portion of the rigid member is configured
to securely engage the pump base. In some such embodi-
ments, the rigid member may be integrally connected with
the pump base.
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In other embodiments, the rigid member extends proxi-
mally from a rigid plate and is positioned within the passage
of the nipple base. In some embodiments, the rigid plate
includes a distally extending handle. In the alternative or in
addition, the rigid plate of some embodiments includes a
second rigid member extending distally from the rigid plate.
In some such embodiments, the second rigid member is
configured to engage with a pump. In others, the second
rigid member is configured to engage with a pump base. In
some embodiments, a pump in the form of a syringe extends
from, and removably couples to, the rigid plate. In various
embodiments, the apparatus additionally or alternatively
includes one or more anchors extending from the rigid plate
and/or from the pump or pump base, which are configured
to extend through a plurality of holes in the nipple base to
fixedly secure the rigid plate and/or the pump to the nipple
base.

In another disclosed embodiment, an apparatus for admin-
istering fluid includes a pacifier apparatus having an inte-
gral, unitary body. In some embodiments, the unitary paci-
fier includes, for example, a nipple base having a distal face
and a proximal face, a nipple extending proximally outward
from the proximal face, and optionally, a handle extending
distally outward from the distal face. The nipple of some
embodiments includes, for example, a nipple wall config-
ured for sucking, and the nipple wall and a portion of the
proximal face define a substantially closed cavity configured
to hold a fluid. The pacifier of several embodiments also
includes, for example, a nipple aperture at a proximal tip of
the nipple and a distal opening to the cavity in the nipple
base.

In other embodiments, the unitary pacifier apparatus
includes, for example, a nipple base having a distal face, a
proximal face, and a passage wall defining a passage extend-
ing through the nipple base, a nipple extending proximally
outward from the proximal face, and a depressible pump
extending distally outward from the distal face. The nipple
of various embodiments includes, for example, a nipple wall
configured for sucking, and the depressible pump includes a
compressible wall configured for squeezing or applying
force. The nipple wall and compressible wall each connect
with the passage wall to define a cavity configured to hold
a fluid. The pacifier of some embodiments further includes,
for example, a nipple aperture at a proximal tip of the nipple
and a distal opening to the cavity through the depressible
pump. In some embodiments, the distal opening to the cavity
includes, for example, one or more of a valve, a hole, a slit,
and a frangible seal. In some of the above-mentioned
embodiments, the pacifier apparatus having a unitary body
is formed of a material that includes one or more of silicone,
plastic, rubber, and other polymers.

In another disclosed embodiment, a pacifier apparatus
configured for administering fluid includes, for example: a
nipple base having a proximal face, a distal face, and a
passage extending through the nipple base; and a nipple
extending proximally from the proximal face and having a
nipple wall, which defines a cavity, is configured for suck-
ing, and has a nipple aperture at or near a proximal tip. In
some embodiments, the nipple aperture is disposed along a
bulbous proximal end of the nipple offset from the proximal
tip; in some such embodiments, the distal opening to the
cavity is axially aligned with the off-center nipple aperture.
The apparatus of this embodiment can be configured, for
example, to securely couple to a cartridge such that at least
a portion of the cartridge is positioned within the passage
and the cavity. In some embodiments, the apparatus includes
a receiving tube disposed within the cavity and the passage,
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wherein the receiving tube is sized and configured to
securely couple to a proximal portion of a cartridge. In some
embodiments, the apparatus may include a plurality of
receiving tubes disposed within the cavity and the passage.
In some embodiments, these one or more receiving tubes run
along a length of the nipple wall.

In another disclosed embodiment, a nipple apparatus,
such as a pacifier, is configured for the oral administration of
healthcare products. Healthcare products is a broad term
encompassing any product, composition, or device used in
the promotion of health or treatment of disease, including,
for example, medicines, nutritional supplements, vitamins,
nutraceuticals, breast milk, analgesics, fluids, colostrum, and
any healthcare accessory, such as, for example, imaging
scopes, intubation tubes, and enteral feeding syringes. In
some embodiments, the nipple apparatus includes: a nipple
base having a proximal face, a distal face, and a passage
extending through the nipple base; a nipple extending proxi-
mally from the proximal face, the nipple defined by a
contoured nipple wall having a nipple aperture disposed on
aproximal end of the nipple wall; a receiving tube extending
through the nipple and at least a portion of the passage, the
receiving tube having a proximal portion which terminates
at the nipple aperture; an attachment mechanism disposed in
or on the receiving tube for attaching the receiving tube to
a healthcare accessory; and an occlusion mechanism
coupled to the receiving tube for selectively occluding the
receiving tube. The occlusion mechanism may be any suit-
able structure which non-permanently occludes the flow of
air through the receiving tube. Such a structure may limit the
ingestion of air by a user. In some embodiments, the
occlusion mechanism includes one or more valves, which
selectively occlude the receiving tube by remaining closed
and occluding the flow of air through the receiving tube until
acted on by a force, such as, for example, the insertion of a
cartridge into the receiving tube or the expulsion of fluid
from the cartridge. In other embodiments, the occlusion
mechanism includes one or more plugs. Such plugs are
removably coupled to the receiving tube, and can be inserted
into, or removed from, a distal end of the receiving tube to
selectively control occlusion of air through the receiving
tube. In other embodiments, the occlusion mechanism
includes one or more healthcare accessories, which when
coupled to, and disposed at least partially within, the receiv-
ing tube, occlude the flow of air through the receiving tube.
In some embodiments, the attachment mechanism includes
threading, snap fitting, slip fitting, friction fitting, or other
coupling features to couple the receiving tube to a healthcare
accessory, such as, for example, a cartridge.

The cartridge to which the apparatus may be configured to
couple includes, for example, a reservoir configured to hold
a fluid and a cartridge aperture at a proximal tip or end of the
cartridge. In some embodiments, the cartridge also includes,
for example, a pump, a repeatably deformable wall, or other
actuator for causing the fluid to be expelled from the
reservoir. When such a cartridge is properly coupled, the
apparatus is configured to expel a fluid from the reservoir
through the cartridge aperture and out of the apparatus
through the nipple aperture at least in response to the pump
being squeezed. Additionally or alternatively, in some
embodiments, the cartridge is configured to expel a fluid
from the reservoir through the cartridge aperture and out the
apparatus through the nipple aperture at least in response to
experiencing negative pressure from an infant’s suck.

An embodiment of a system for dispensing fluid is also
disclosed. In one embodiment, the system includes, for
example, a cartridge containing a predetermined volume of
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a predetermined fluid. The cartridge includes a reservoir
configured to hold a fluid and a cartridge aperture at a
proximal tip of the cartridge. The cartridge may also include
a pump or other actuating features on a distal portion of the
cartridge. As used herein throughout the specification and
claims, the term “cartridge” is used to describe any ampoule,
vial, syringe, or other container configured to hold and expel
a quantity of liquid. In some embodiments, the cartridge is
hermetically sealed. The seal may be wholly or partially
removable. In some such embodiments, both the cartridge
and the seal are sized so as not to pose a choking hazard to
young children. In some embodiments, such a cartridge is
manufactured using a blow fill seal, injection molding, or
other process. In one embodiment, the reservoir may be in
the form of a syringe body and the pump may be in the form
of a plunger. The cartridge of various embodiments is
configured to securely couple to the apparatus described in
the previous paragraph or elsewhere herein. Such a cartridge
may also be used independently to expel fluid into the mouth
of an infant or other individual.

In some embodiments, the system is further configured
for a single use; in some embodiments, the system includes
at least one disposable cartridge and a reusable pacifier
apparatus having the characteristics described in the previ-
ous paragraph or elsewhere herein. In some embodiments,
the cartridge is prefilled with a predetermined volume of a
liquid. A kit is also disclosed, which includes a plurality of
the cartridges described above. In some embodiments, the
kit also includes a pacifier apparatus, such as the ones
described in the previous paragraph or elsewhere herein,
which can be configured to couple to each of the plurality of
cartridges individually and interchangeably.

In some embodiments of the apparatuses disclosed herein,
the apparatus is configured to deliver a metered quantity of
fluid. Some embodiments may be configured to expel fluid
from the cavity through the nipple aperture at a desired,
predetermined, and/or constant rate. For example, the appa-
ratus of some embodiments is configured to expel fluid at an
average rate of 0.0001 mL/s, the apparatus of other embodi-
ments is configured to expel fluid at an average rate of 0.01
ml./s, and the apparatus of other embodiments is configured
to expel fluid at an average desired rate therebetween, when
sucked by a neonate and/or when the pump is squeezed.
Additionally, in many but not all embodiments, the appara-
tus is disposable and/or adapted for one-time use.

The nipple base of various embodiments may be over-
molded and the proximal face and the distal face may be
curved proximally inward so as to be adapted to fit the
curvature of a face. In some embodiments, a center height of
the proximal face is shorter than an edge height of the
proximal face, and a center height of the distal face is shorter
than an edge height of the distal face. With such a configu-
ration, the nipple base has a shape adapted to provide space
between the nipple base and a child’s nose when the nipple
is positioned within a child’s mouth. In some embodiments,
the nipple base further includes a plurality of through-holes
configured to allow the passage of air between the distal face
and the proximal face. In some embodiments, these through-
holes securely but reversibly retain a plug disposed on a
strap, and the strap is fixedly connected to the nipple base.
The strap of such embodiments is flexible so as to allow for
movement of the plug between a through-hole and a distal
opening of a receiving tube.

In various embodiments, the nipple aperture is in the form
of a slit or a hole. In some embodiments, the nipple aperture
is positioned on the proximal tip of the nipple; in other
embodiments, the nipple aperture is positioned elsewhere on
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the proximal end of the nipple, for example, on the bulbous
portion of the nipple, offset from the proximal tip. Such an
offset may mitigate choking of fluid and gag reflex. In some
embodiments, the distal opening to the cavity is in the form
of a slit, hole, valve, or frangible seal.

Additionally, systems for administering fluid are dis-
closed herein. In one embodiment, the system includes: a
pacifier apparatus configured for administering fluid, such as
the apparatuses described herein; a fluid stored within the
cavity, wherein the fluid has a known volume; and a sterile
packaging unit surrounding the apparatus. In one particular
embodiment, the fluid includes 2 mL of sucrose solution. In
other embodiments, different volumes and/or different fluids
are used. In some embodiments, the fluid includes one or
more of a probiotic formula, a vitamin formula, a nutritive
formula, breast milk, colostrum, sweetened water or other
fluid, an anti-gas fluid (e.g., simethicone (Mylicon®)), or a
liquid medication. In another embodiment of the system, the
system includes a pacifier apparatus configured for admin-
istering fluid as disclosed herein, a liquid-filled gel capsule
positioned within the cavity, and a sterile packaging unit
surrounding the apparatus. In such an embodiment, a coating
of'the liquid-filled gel capsule may be configured to dissolve
when subjected to a known environmental trigger, such as,
for example, heat sterilization, to release fluid into the
cavity. In an additional embodiment, the fluid or liquid-filled
gel capsule is replaced with a powder stored within the
cavity, wherein the powder has a known mass and is
configured to dissolve in water. In some embodiments, the
powder includes a lyophilized solution. The entire system of
some embodiments is configured for one-time use.

In various embodiments of the system, the sterile pack-
aging unit may include, for example, a shell having a distal
shell member, a proximal shell member, and an attachment
element configured to detachably connect the distal shell
member and the proximal shell member. Moreover, the shell
of some embodiments has an inner surface, an outer surface,
and a plurality of anchor arms extending from the inner
surface into an interior of the shell. The plurality of anchor
arms are configured to secure the apparatus in a stable
position inside the shell, for example, by engaging with a
plurality of through-holes located in the nipple base. In some
embodiments, the attachment element includes a pull seal
configured to wrap substantially around a circumference of
the shell and a pull-tab affixed to an end of the pull seal. The
pull seal is configured to fixedly couple the distal shell
member to the proximal shell member until the pull-tab is
pulled and the pull seal is removed. The pull seal of some
embodiments is attached to a proximal end of the distal shell
member and a distal end of the proximal shell member via
a perforated connection. The sterile packaging unit may
additionally include a double-sided adhesive pad positioned
on the inner surface, which is configured to contact the
nipple aperture and seal it closed while positioned in the
packaging unit. In the alternative, the sterile packaging unit
may include, for example, a stub anchor extending from the
inner surface into an interior of the shell, which is configured
for insertion into the nipple aperture to prevent fluid from
leaking.

In some embodiments, one or more of the systems and/or
components, as described herein, are packaged together to
form a kit. In one embodiment, the kit includes a plurality of
systems having a plurality of age-specific nipple sizes. In
some such embodiments, the nipples within the kit each
have an age-specific nipple aperture size. The nipples of the
apparatuses within the kit are selected such that the sizes are
tailored to cover a spectrum of age groups. The kits of some
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embodiments further include an outer packaging container.
In other embodiments, the kits may include, for example, an
apparatus as described herein and one or more medicaments
that can be used with the apparatuses, or an apparatus and a
cartridge that is configured to be inserted in and used with
the apparatus. Some embodiments described in more detail
herein relate to the cartridges of medicaments or fluids
themselves.

Another system for administering fluid is disclosed which
includes a pacifier apparatus, such as the apparatuses
described above, a breast pump, and a mechanism to, or
means of, connecting the breast pump directly or indirectly
to at least a portion of the pacifier apparatus. In some
embodiments, the breast pump can be coupled directly or
indirectly to the nipple of the pacifier apparatus such that
breast milk or colostrum can be pumped through the nipple
aperture and into the nipple cavity. In other embodiments,
the breast pump can be coupled directly or indirectly to the
nipple base, one or more receiving tubes disposed within the
nipple, and/or the pump of the pacifier apparatus, such that
milk or colostrum can be pumped through an opening in the
nipple base or an opening in the pump of the pacifier
apparatus. In still other embodiments, the breast pump can
be coupled directly or indirectly to a cartridge configured for
insertion into a pacifier apparatus. In various embodiments,
the mechanism to, or manner of, connecting the breast pump
to at least a portion of the pacifier apparatus includes, for
example, tubing, piping, a valve, funnel, blunt tip needle, or
other conduit for directing the flow of fluids. It should be
understood that in some embodiments, the fluid can be
extracted from the mother by the breast pump and then
transferred to a device or apparatus as described herein via
any suitable method. For example, the fluid in the breast
pump can be transferred by pouring, via a syringe, via
syringe and needle, via a pump, via tubing and gravity, etc.

Some embodiments relate to methods of manufacturing a
pacifier apparatus configured for administering fluid. In one
embodiment, the method includes, for example, positioning
a distal mouth of a balloon around at least a proximal portion
of a rigid member such that an air passage exists between a
body of the balloon and a hole located on a distal portion of
the rigid member or on a pump coupled to the distal portion
of' the rigid member. The method of some embodiments also
includes, for example, permanently affixing the distal mouth
of the balloon to at least the proximal portion of the rigid
member, and vacating air from the air passage to retract the
balloon into an undeployed state. Additionally, the method
of some embodiments includes forming a unitary pacifier
body, wherein the pacifier body includes a nipple base and
a nipple. The nipple base has, for example, a proximal face,
a distal face, and a passage extending through the nipple
base. The nipple extends proximally outward from the
proximal face and includes, for example, a nipple wall,
which defines a cavity. In some embodiments, the method
further includes securely affixing the balloon mouth and at
least the proximal portion of the rigid member to the passage
wall, forming a nipple aperture through a proximal tip of the
nipple wall, vacating air from the cavity, and filling the
cavity with a predetermined volume of fluid. The method
may additionally include sealing the nipple aperture tempo-
rarily so as to prevent fluid from spilling from the cavity.

In some embodiments, forming a nipple aperture includes,
for example, making a slit in or near the proximal tip of the
nipple wall. In other embodiments, forming a nipple aper-
ture includes, for example, puncturing a hole in or near the
proximal tip of the nipple wall. In some embodiments, filling
the cavity with a desired volume of fluid includes, for
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example, injecting the known volume of fluid into the cavity
through the nipple aperture. In other embodiments, filling
the cavity with a known volume of fluid includes, for
example, squeezing the pump, inserting the nipple aperture
into a fluid, releasing the pump, and removing the nipple
aperture from the fluid when a desired quantity of the fluid
has entered the cavity. Vacating air from the cavity includes,
for example, vacuuming air from the cavity through the
nipple aperture. In other embodiments, vacating air from the
cavity includes, for example, expelling air from the nipple
aperture by forcing air into the air passage so as to transition
the balloon into a fully deployed state. In some embodiments
of the method, the step of vacating air from the cavity by
forcing air into the air passage may be performed before the
step of vacating air from the air passage to retract the balloon
into an undeployed state, for example. In other embodi-
ments, the steps may be performed in any desired and/or
logical order. In some embodiments, permanently affixing
the balloon mouth to at least the proximal portion of the rigid
member includes, for example, applying an adhesive
between the balloon mouth and the rigid member. In other
embodiments, the step includes, for example, fusing the
balloon mouth to the rigid member using ultrasonic welding.
In still other embodiments of the method, the step includes,
for example, fixating an outer locking ring around the
balloon mouth after it has been positioned around at least the
proximal portion of the rigid member.

In an additional embodiment for a method of manufac-
ture, the method includes, for example: molding a unitary
pacifier body comprising (1) a nipple base comprising a
proximal face, a distal face, and a passage wall defining a
passage extending through the nipple base, and (2) a nipple
extending proximally outward from the proximal face and
having a nipple wall which defines a cavity; forming a nipple
aperture through the nipple wall in or near the proximal tip;
inserting a balloon through the passage and into the cavity
with the balloon in a deployed state; inserting a proximal end
of'a rigid member into a distal mouth of the balloon such that
the rigid member is fixedly coupled directly or indirectly to
the passage wall upon insertion; and filling the cavity with
a known volume of fluid. In some embodiments, the rigid
member is tapered to facilitate insertion into the distal mouth
of the balloon.

In an additional embodiment of a method of manufactur-
ing a pacifier apparatus, the method includes, for example:
molding a unitary nipple assembly comprising (1) a nipple
base comprising a proximal face, a distal face, and a passage
wall defining a passage extending through the nipple base,
and (2) a nipple extending proximally outward from the
proximal face and having a nipple wall which defines a
cavity; forming a nipple aperture through a proximal tip of
the nipple wall; inserting a receiving tube into the cavity
and/or molding the nipple so that the cavity is configured to
form a receiving tube, wherein the receiving tube is sized
and shaped to securely receive a proximal portion of a
fluid-filled cartridge. The receiving tube of some embodi-
ments may have various non-uniform diameters along the
length of the receiving tube to control the rate of fluid flow
by creating high and low pressure channels. In some
embodiments, the method may include inserting or forming
a plurality of receiving tubes within the nipple of the
pacifier. In other embodiments, the method may include
molding a valve into the receiving tube to occlude air
ingestion until acted upon by a force. In some embodiments,
the method also includes molding or attaching a strap with
a plug to a nipple base. In one embodiment of using such an
apparatus, the method includes removing a seal from the
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cartridge aperture of the cartridge, inserting a proximal
portion of the cartridge into the receiving tube of a nipple
assembly, inserting a nipple of the nipple assembly into the
mouth of an individual, and actuating the cartridge by
deforming a distal portion of the cartridge such that a liquid
flows from a reservoir of the cartridge, through the cartridge
aperture, through the nipple aperture, and into the mouth of
the individual. In some embodiments, a plug can be placed
into a through-hole of the nipple base so that the plug is out
of the way when the cartridge is coupled to the receiving
tube, and the plug can be positioned within a distal end of
the receiving tube once the cartridge has been removed. In
some embodiments, positioning the plug within the distal
end of the receiving tube limits the individual’s ingestion of
air as they suck on the nipple of the nipple assembly.

A method of manufacturing an age-specific pacifier appa-
ratus configured to administer fluids is also disclosed. In
some embodiments, the method includes: determining an
average number of sucks performed in a defined length of
time by patients of a pre-defined age group; determining a
desired length of fluid administration; determining a desired
volume of fluid to be administered; calculating an optimum
flow rate by dividing the desired volume by the desired
length of fluid administration and performing a unit conver-
sion step if necessary; calculating an optimum volume of
fluid expelled per suck by dividing the optimum flow rate by
the average number of sucks performed in a defined length
of time and performing a unit conversion step if necessary;
selecting a desired nipple wall thickness, a desired nipple
wall density, a desired cavity volume, a desired nipple
aperture size, and a desired size of a distal cavity opening,
which are together configured to achieve a desired average
pressure change within the nipple during a suck and thereby
achieve the optimum volume of fluid expelled per suck;
molding a pacifier apparatus comprising a base and nipple
from a polymeric material, wherein the nipple is molded to
have the desired nipple wall thickness and the desired nipple
wall density, and wherein the cavity is sized to hold the
desired volume of fluid; and puncturing a proximal tip of the
nipple to create a nipple aperture having the desired nipple
aperture size and a distal end of the pacifier apparatus to
create a distal cavity opening having the desired distal cavity
opening size. Some embodiments of the method further
include filling the cavity with the desired volume of fluid to
be administered. The fluid may be filled through the nipple
aperture or the distal cavity opening. In other embodiments,
the size, shape, strength, and/or position of a receiving tube
and/or nipple aperture are selected to achieve a desired angle
of fluid expulsion or a desired rate of fluid expulsion when
a given negative pressure is applied to the nipple.

A method of providing comfort to a child is also
described. In various embodiments of the method, the child
may be positioned at any angle. The method includes, for
example, providing a pacifier apparatus as described herein
to a child that is positioned at any angle, wherein the
apparatus includes, at least, a pump or actuatable cartridge,
a nipple, and a nipple aperture. A fluid is stored within a
nipple cavity or a cartridge reservoir. The apparatus of some
embodiments also includes a balloon. The method further
includes inserting the apparatus into the child’s mouth for
sucking, wherein sucking and/or actuating the pump or
cartridge causes at least a portion of the fluid to flow from
the cavity or reservoir through the nipple aperture and into
the mouth. In some embodiments, sucking causes the bal-
loon to gradually transition from an at least partially or
substantially undeployed state to a substantially deployed
state in which the balloon is positioned in the cavity and

20

25

30

35

40

45

12

forms the general shape of the nipple upon deployment.
Additionally, if the child does not suck on the nipple or does
not suck forcefully enough, for example, to transition the
balloon into the deployed state, the method may include
actuating the pump or cartridge to expel fluid from the cavity
or reservoir into the child’s mouth. In some embodiments,
actuating the pump transitions the balloon into the deployed
state, which thereby expels the fluid from the cavity.

In an additional embodiment, the method of providing
comfort to a child includes providing a pacifier apparatus
filled with solution, wherein the apparatus is structured in
accordance with any of the embodiments disclosed herein,
positioning the apparatus into the mouth of a child so that the
child can suck on the apparatus and thereby cause the
solution to flow from the apparatus, and if necessary and/or
desired, manipulating a pump on the device in order to expel
the solution into the mouth of the child if the child does not
suck on the device or if the sucking of the child is insufficient
to cause a desired amount of solution to flow from the
apparatus. In some embodiments, the pump used within the
method is, for example, a depressible pump. various
embodiments, the comfort provided to the child can be one
or more of soothing the child and providing a medicament
to the child, for example. In some embodiments, the solution
includes, for example, one or more of a sweetened solution,
a medicament, water, baby formula, breast milk, colostrum,
or any other fluid as described herein or otherwise desired.
In accordance with various embodiments of the method, the
child may be positioned so as to be at an angle of between
about 0 degrees and 180 degrees relative to horizontal.
Embodiments are conceived in which the child receives the
apparatus while undergoing a medical procedure or exami-
nation or when otherwise agitated or upset. The methods can
include providing comfort or treatment of a child or patient
suffering from or going through an illness, discomfort, or a
medical treatment or procedure. For example, the discomfort
may be caused by gas, an upset stomach, an injury, or any
other cause. The medical treatment or procedure can be one
or more of circumcision, receiving a shot, a blood prick or
puncture, a diagnostic examination, etc. The illness can be a
fever, a cold, a flu, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned features, as well as other features,
aspects, and advantages of the present technology will now
be described in connection with various embodiments of the
invention, in reference to the accompanying drawings. The
illustrated embodiments, however, are merely examples and
are not intended to limit the invention.

FIG. 1A depicts an exploded side view of one embodi-
ment of a pacifier apparatus configured for the oral admin-
istration of fluids.

FIG. 1B depicts a perspective view of the embodiment
illustrated in FIG. 1A.

FIG. 1C depicts a distal view of the embodiment illus-
trated in FIG. 1A.

FIG. 1D depicts a cross-sectional view of the embodiment
illustrated in FIG. 1A. The selected viewing angle of the
cross-section is identified in FIG. 1C.

FIG. 2A depicts an exploded side view of a second
embodiment of a pacifier apparatus configured for the oral
administration of fluids. The exploded view includes depic-
tions of a rigid member assembly, a balloon, and a nipple
assembly.

FIG. 2B depicts a distal view of the embodiment illus-
trated in FIG. 2A.



US 9,463,143 B2

13

FIG. 2C depicts a cross-sectional view of the embodiment
illustrated in FIG. 2A. The selected viewing angle of the
cross-section is identified in FIG. 2B.

FIG. 2D depicts a distal view of one embodiment of a
rigid member assembly with a balloon affixed to the rigid
member assembly.

FIG. 2E depicts a cross-section of the rigid member
assembly and the balloon illustrated in FIG. 2D.

FIG. 3A depicts a perspective view of an embodiment of
a pacifier apparatus configured for the oral administration of
fluids, wherein the apparatus includes a pump.

FIG. 3B depicts a side view of another embodiment of a
pacifier apparatus configured for the oral administration of
fluids, wherein the apparatus includes a pump in the form of
a syringe.

FIG. 4A depicts a perspective view of another embodi-
ment of a pacifier apparatus configured for the oral admin-
istration of fluids and having a pump.

FIG. 4B depicts a distal view of the embodiment illus-
trated in FIG. 4A.

FIG. 4C depicts a cross-sectional view of the embodiment
illustrated in FIG. 4A with a balloon in an undeployed state.
The selected viewing angle of the cross-section is identified
in FIG. 4B.

FIG. 4D depicts a cross-sectional view of the embodiment
illustrated in FIG. 4A with a balloon in a semi-deployed
state. The selected viewing angle of the cross-section is
identified in FIG. 4B.

FIG. 4E depicts a cross-sectional view of the embodiment
illustrated in FIG. 4A with a balloon in a fully deployed
state. The selected viewing angle of the cross-section is
identified in FIG. 4B.

FIG. 5A depicts an exploded side view of another embodi-
ment of a pacifier apparatus configured for the oral admin-
istration of fluids.

FIG. 5B depicts a perspective view of the embodiment
illustrated in FIG. 5A.

FIG. 5C depicts a distal view of the embodiment illus-
trated in FIG. 5A.

FIG. 5D depicts a cross-sectional view of the embodiment
illustrated in FIG. 5A. The selected viewing angle of the
cross-section is identified in FIG. 5C.

FIG. 6A depicts an exploded side view of another embodi-
ment of a pacifier apparatus configured for the oral admin-
istration of fluids.

FIG. 6B depicts a distal view of the embodiment illus-
trated in FIG. 6A.

FIG. 6C depicts a cross-sectional view of the embodiment
illustrated in FIG. 6A. The selected viewing angle of the
cross-section is identified in FIG. 6B.

FIG. 7A depicts an exploded side view of another embodi-
ment of a pacifier apparatus configured for the oral admin-
istration of fluids.

FIG. 7B depicts a distal view of the embodiment illus-
trated in FIG. 7A.

FIG. 7C depicts a cross-sectional view of the embodiment
illustrated in FIG. 7A. The selected viewing angle of the
cross-section is identified in FIG. 7B.

FIG. 8A depicts an exploded side view of another embodi-
ment of a pacifier apparatus configured for the oral admin-
istration of fluids.

FIG. 8B depicts a perspective view of the embodiment
illustrated in FIG. 8A.

FIG. 8C depicts a distal view of the embodiment illus-
trated in FIG. 8A.
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FIG. 8D depicts a cross-sectional view of the embodiment
illustrated in FIG. 8A. The selected viewing angle of the
c